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Abstract: Electricity is considered to be the most convenient and versatile form of energy. It is 
classified as a secondary source of energy because anyone of the primary sources like coal, gas, 
petroleum, hydro-power, wind and solar energies may be used to produce electricity. Due to its 
more adaptable nature, it is a preferred source of energy at the consumer ends. However, energy 
being a scarce and valuable resource, great emphasis is laid on its optimal use. Per capita 
consumption of electricity is also considered as an indicator of economic prosperity. Therefore, to 
study the Economics of Electricity Supply is an important. Power sector reforms in India were 
initiated in early 1990s. Initially, the reforms were taken at the electricity generation level. After 
the initiation of liberalization process as a part of the New Economic Policy of 1991, private as 
well as foreign direct investment was allowed in the power generation business. Moreover, 
various types of policy and structural changes such as establishment of independent regulatory 
authorities have been undertaken as a part of power sector reforms in the country. Some of the 
major recommendations were the metered supply can ensure proper and efficient use of 
electricity, the entire system to be more transparent and accountability of the authorities to plug 
the technical and financial losses, proper cost benefit analysis, tender based contracts and 
regulations.  From this background the present study examines the major contributing financial 
variables towards overall profitability of the power generating and distribution companies in 
India.  To carry out the study a sample of top ten listed companies in BSE were taken up and 
major contributing finance variables were collected from the CMIE Prowess database and factor 
analysis was used to examine their contribution.  It is observed that the selected variables totally 
contribute about 80.20% towards profitability to the selected companies. 
Key Words:    Power Generation and Distribution Companies, State Electricity Board, Power Sector 
Reforms, Foreign Direct  Investment,  Power sector Diversification 
I  INTRODUCTION 
 Electricity is considered to be the most 
convenient and versatile form of energy. It is 
classified as a secondary source of energy because 
anyone of the primary sources like coal, gas, 
petroleum, hydro-power, wind and solar energies 
may be used to produce electricity India is the fifth 
largest producer of electricity in the world and 
according to the Planning Commission, while the 
State Governments account for 51.5% of the total 
generation capacity, the central sector and the 
private sector account for 33.1% and 15.4% of the 
generation capacity respectively. In line with the 
respective power generation share, while the 
government sector (both central and state) have 
contributed 85.5% of the total capacity addition of 
45,295 MW during 1999-00 and 2008-09, the 
private sector has contributed the balance 14.5%, 
almost at par with its share in the total installed 
capacity in the country. Transmission of power is 
entirely looked after by government utility 
companies and distribution too barring a few states 
are in the hands of the government entities. 
II  METHODOLOGY 
1   STATEMENT OF THE PROBLEM 
 Since independence, power sector was 
dominated by publicly owned undertakings. The 
generation capacity was owned and operated by 
public sector utilities-either by State Electricity 
Boards (SEBs) or by Central Power Undertaking 
(CPUs) such as National Thermal Power 
Corporation (NTPC), National Hydro Power 
Corporation (NHPC), etc. Before 1990s, the share 
of private sector participation was negligible in the 
generation segment. However, after the initiation of 
new economic reforms process in early 1990s, the 
share of private sector in the total installed 
generating capacity has increased significantly. 
   The choice of restructuring was prompted 
by the poor technical as well as financial 
performance of the State Electricity Boards (SEBs). 
Consequently, the state electricity utilities were 
unable to generate any surplus revenue for making 
new investment in generation. Therefore, some 
initiatives were taken to promote the private sector 
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participation in generation, transmission and 
distribution businesses. In the early 1990s some 
fast track projects were approved for private the 
generation of power. The Dabhol Project Company 
(DPC) in Maharashtra was approved to facilitate 
the private sector participation.  
The committee was constituted under the 
chairmanship of Madhav Godbole.  In short, the 
project was criticised on several grounds by the 
committee. The second phase of restructuring 
started in the second half of 1990s. Drastic 
structural changes were made in the power sector. 
Some of the states such as Orissa and Haryana 
initiated restructuring process under the supervision 
of World Bank. 
In India, major proportion of power is 
generated from thermal sources where the main 
raw material used is coal. Around 83% of thermal 
power is generated using coal as a raw material 
whereas 16% of thermal power is generated with 
the help of Gas and 1% of thermal power is 
generated with the help of Oil.  Hydroelectric 
power or hydroelectricity is electrical power which 
is generated through the energy of falling water.  A 
Nuclear Power Plant is a thermal power station in 
which the heat source is one or more nuclear 
reactors. A nuclear reactor is a device to initiate 
and control a sustained nuclear chain reaction. In 
the process, heat is generated which is then used to 
generate electricity.  The energy obtained from 
renewable sources like sun, wind, biomass can be 
converted into power. Renewable energy sources 
have great potential to contribute to improving 
energy security of India and reducing green-house 
gas emissions. India is among the five largest wind 
power generators in the world. 
Since 2001-02 to 2009-10 there is a 
positive correlation is observed between the GDP 
Growth rate and the growth in Power Generation. 
As will be seen in the later part of this Shastra, 
India is currently facing acute shortage of power. 
The Indian growth story looks positive which will 
lead to higher economic growth and more demand 
for power. In order to sustain the growth in GDP, 
India needs to add power generation capacity 
commensurate with this pace.  From this point of 
view this empirical study is focusing on finding the 
major financial variables which is contribution 
towards general profitability of selected power 
generation and distribution companies in India. 
2 OBJECTIVES OF THE STUDY 
This study aims  to measure the contribution of 
the selected financial factors responsible for overall 
profitability of selected power generation and 
distribution companies  
3  SOURCES OF DATA AND TOOLS USED 
The scope of the study is wide in nature. It 
covers the selected  power generation and 
distribution  companies  in India, which are listed 
in the Bombay Stock Exchange as of March 2013  
and had data for the entire period of study 
The study covered a period of 10 financial 
years from 2003-04 to 2012-13. The financial year 
starts from 1
st
 day of April of a year and ends on 
31
st
 day of March of the following year.  
Related financial data were taken from  
Prowess' corporate databases developed by CMIE 
(Centre for Monitoring Indian Economy) and CLP 
(Capital Line Plus).    According to the prowess 
corporate database developed by CMIE, (Centre for 
Monitoring Indian Economy) there are 44 power 
generation and distribution  companies  are listed in  
Bombay Stock Exchange (BSE). Out of 44 power 
generation and distribution companies 10 power 
generation and distribution  companies  are having 
the total asset above 11000 crores and 10 years data 
are available for all the 10 companies . So they 
were selected as sample units for the present study. 
The following are the sample power generation and 
distribution companies which have been considered 
for the present study 
 NTPC, Power Grid Corp, NHPC, Adani 
power, Reliance Infrastructure, Jaiprakash Power, 
Tata Power,  Reliance Power, Neyveli lignite, JSW 
Energy     (source: CMIE) 
4.  FRAME WORK OF ANALYSIS 
In order to identify the prominent variables which 
are highly responsible for overall profitability of 
selected  power generation and distribution  
companies , and also to measure the extent of 
influences factor analysis was applied.  Factor 
analysis is a statistical method used to describe 
variability among observed, correlated variables in 
terms of a potentially lower number of unobserved 
variables called factors. The information gained 
about the interdependencies between observed 
variables can be used later to reduce the set of 
variables in a dataset.  Factor analysis is related to 
principal component analysis (PCA),. Latent 
variable models, including factor analysis, use 
regression modelling techniques to test hypotheses 
producing error terms. In the present study factor 
analysis is employed to group related financial 
variables of selected power generation and 
distribution companies. 
III.  REVIEW OF LITERATURE 
Government of India (1980) constituted 
an Expert Committee to make a comprehensive 
study to examine financial performance of the 
SEBs in the pre-reform period. The main objective 
of the study was to identify weaknesses in the 
system and suggest some appropriate measures to 
improve the financial health of SEBs. The study 
used the information on average tariff, cost of 
supply and electricity subsidy paid by respective 
state governments as indicators of financial 
performance. The Expert Committee concluded 
that the average revenue realised was not adequate 
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to cover the cost of supplying power to various 
consumer categories and  respective state 
governments should pay adequate amount of 
subsidies to compensate for the financial losses to 
distribution utilities on account of subsidised power 
supply to agriculture sector. 
Kumar, Surinder (1988) found out that 
there was high cross subsidisation in power sector. 
Some consumer categories such as agricultural and 
domestic users were charged below the cost of 
supply. While other users such as commercial and 
industrial consumers were required to generate a 
revenue surplus. Apart from higher tariff applicable 
to industrial users, poor quality of service was the 
main reason that promoted captive generation. This 
is the reason that the ability of SEBs to generate 
additional revenue from industrial users decreased 
significantly. Thus, the policy of cross 
subsidisation has resulted into heavy losses to the 
SEBs. 
Parikh, Painuly and Bhattacharya 
(1996) analysed the performance of various SEBs. 
They concluded that there was an urgent need to 
take appropriate steps to improve the operational as 
well as financial performance of SEBs. By taking 
various measures for performance improvement, 
they can also generate surplus revenue internally to 
finance the capacity of addition programmes. 
Rao S L (1996) analyzed the performance 
of the SEBs in India during the pre-reforms period.  
It was found that the operational performance of 
the power plants of SEBs was inefficient. Some 
improvements were reported in the Plant Load 
Factor (PLF) after the introduction of medium size 
gas based power plants (200 MW to 500 MW). The 
study did not observe any remarkable progress in 
initiating the renovation and modernization 
programmes in the pre-reform period. The study 
also highlighted some issues on the poor efficiency 
of the SEBs in supplying electricity. It revealed that 
poor commercial outlook was the main reason, 
which was responsible for deteriorating financial 
performance of the SEBs. 
Das Anjana and Parikh Jyoti (2000) 
conducted a study to evaluate the financial 
performance of the Maharashtra State Electricity 
Board (MSEB). They examined the pricing policy 
followed by MSEB and concluded that the pricing 
policy adopted by the Board was not appropriate. 
The tariff structure was highly skewed across 
various categories of consumers. Some consumer 
categories such as agriculture and domestic were 
charged at very low rates. Further, the subvention 
paid on part of the state government was not 
adequate to cover the cost of power supply to the 
agriculture sector. It was suggested the tariff should 
be based on the cost of power supply. The state 
government should pay adequate subsidy to the 
Board to compensate its revenue gap on account of 
power supply to agriculture sector. 
Jain, Varinder (2004) made an 
observation on the power sector reforms process 
being initiated in Punjab. He stated that the State 
Government should provide more focus on taking 
appropriate reform initiatives in the power sector. 
The State Government should not undertake the 
reforms under undue pressures put by various 
global agencies such as World Bank. The 
Government should focus on improving the 
operational efficiencies. It should try to improve 
their operational and financial performance of the 
PSEB. The study further suggested that reliable 
metering, transparency & accountability in 
electricity subsidy may be used as key measures to 
plug the operational inefficiencies in the sector. 
 A study was conducted by CRISIL 
(2009) to examine the pricing policy followed by 
various State Electricity Regulatory Commissions 
(SERCs). The study was mainly based on the 
analysis of tariff & other related orders of SERCs. 
The time period for the study was taken for the 
period from FY 2004-05 to FY 2008-09. The study 
focused on the issues in tariff rationalisation and 
the commitment in making timely subsidy 
payments on part of the state governments.  In the 
study, it was pointed out that one of the key 
objectives of setting up the SERCs is 
rationalization of end-users‟ tariffs.  Therefore, 
tariff rationalisation is a very important aspect of 
the power sector reforms in India. The tariff 
structure is marked by high levels of cross 
subsidies and no. of consumer categories/ slabs is 
very high across various states. The Electricity Act 
2003 and the National Electricity Policy (2005) has 
provided adequate focus on the reduction of the 
cross subsidies existed in the electricity tariff 
structure. The policy mandated the respective 
SERC to notify a roadmap to eliminate the high 
cross-subsidies in the power sector. It was stated 
that the tariff for various consumer categories 
should be fixed within a limit of 20% plus and 
minus of the average cost of supply. The study 
concluded that some of the SERCs have taken 
initiatives for reducing the cross subsidy and 
rationalizing the tariff structure for consumer 
categories. However, a clear roadmap specifying 
milestones to bring down the cross subsidy levels 
to the required limit has not been notified by any of 
the SERCs. 
Owen Zinaman and Mackay Miller and 
Morgan Bazilian 2014 briefly characterize the 
evolving role of the power sector regulator. Given 
current global dynamics, regulation of the power 
sector is undergoing dramatic changes. This 
transformation is being driven by various factors 
including technological advances and cost 
reductions in renewable energy, energy efficiency, 
and demand management; increasing air pollution 
and climate change concerns; and persistent 
pressure for ensuring sustainable economic 
development and increased access to energy 
services by the poor. These issues add to complex 
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task of power sector regulation, of which the 
fundamental remit remains to objectively and 
transparently ensure least-cost service delivery at 
high quality. While no single regulatory task is 
trivial to undertake, it is the prioritization and 
harmonization of a multitude of objectives that 
exemplifies the essential challenge of power sector 
regulation. Evolving regulatory roles can be 
understood through the concept of existing 
objectives and an additional layer of emerging 
objectives. This study serves as a preliminary 
installment in the Clean Energy Regulatory 
Initiative (CERI) series, and aims to lay the 
groundwork for subsequent reports and case studies 
that will explore these topics in more depth. 
IV EMPIRICAL CLASSIFICATION SCHEME 
ON GROUPING OF FACTORS 
 Factor analysis is a multivariate statistical 
technique used to condense and simplify the set of 
large number of variables to smaller number of 
variables called factors. This technique is helpful to 
identify the underlying factors that determine the 
relationship between the observed variables and 
provide an empirical classification scheme of 
clustering of variables into groups called factors. 
Using all the eighteen financial variables namely 
Return on Long Term Funds, Long Term Debt 
Equity Ratio, Inventory Turnover Ratio, Debtors 
Turnover Ratio,Total Assets Turnover Ratio, 
Current Ratio,Asset Turnover Ratio, Fixed Assets 
Turnover Ratio, Material Cost Composition, 
Dividend Payout Ratio, Net Profit Cash Earning 
Retention Ratio, Total Debt to Owners Fund 
Interest Cover, Number of Days In Working 
Capital Quick Ratio, Debt Equity Ratio, Financial 
Charges Coverage Ratio, Investments Turnover 
Ratio factor analysis is performed and the results 
are presented in the following tables 
 
Table 4.1 - Rotated Factor Loadings of Selected Variables 
Variables Factor Communalities 
 1 2 3 4  
Return on Long Term Funds .949 .228 -.086 -.026 0.993 
Long Term Debt Equity Ratio -.894 -.203 -.014 -.063 0.990 
Inventory Turnover Ratio -.878 .274 -.167 .343 0.992 
Debtors Turnover Ratio .830 .386 -.293 -.061 0.963 
Total Assets Turnover Ratio -.801 -.337 .275 .333 0.960 
Current Ratio .695 .588 .253 .270 0.999 
Asset Turnover Ratio .656 .221 -.361 .123 0.997 
Fixed Assets Turnover Ratio .138 .950 -.099 -.074 0.947 
Material Cost Composition .096 .784 .094 .205 0.690 
Dividend Payout Ratio Net Profit .605 .768 -.135 .044 0.987 
Cash Earning Retention Ratio .097 .757 .370 .417 0.904 
Total Debt to Owners Fund .631 .693 -.304 .086 0.983 
Interest Cover .343 .598 .456 .459 0.894 
Number of Days In Working Capital -.142 .292 .902 .212 0.988 
Quick Ratio -.187 -.242 .877 .176 0.932 
Debt Equity Ratio .125 .166 -.775 .391 0.811 
Financial Charges Coverage Ratio .375 .495 -.115 .716 0.990 
Investments Turnover Ratio -.009 .231 -.316 .713 0.927 
Eigen  Values 9.311 6.358 2.928 2.551  
% variation explained 38.794 26.491 12.199 10.630 
Cumulative % variation explained 38.794 65.285 77.485 88.115 
Source: Computed 
Table 4.2 Clustering of Variables into Factors 
Factor 
 
Variables 
Communalities 
 
Identifiers 
1 Return on Long Term Funds 0.993 
 
 
 
 
High level 
39.63% 
2 Long Term Debt Equity Ratio 0.990 
3 Inventory Turnover Ratio 0.992 
4 Debtors Turnover Ratio 0.963 
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Factor 
 
Variables 
Communalities 
 
Identifiers 
5 Total Assets Turnover Ratio 0.960 
6 Current Ratio 0.999 
7 Asset Turnover Ratio 0.997 
8 Fixed Assets Turnover Ratio 0.947 
 
 
 
Medium level 
28.72% 
9 Material Cost Composition 0.690 
10 Dividend Payout Ratio 0.987 
11 Cash Earning Retention Ratio 0.904 
12 Total Debt to Owners Fund 0.983 
13 Interest Cover 0.894 
14 Number of Days In Working Capital 0.988 
 
 
Low level 
11.85 
15 Quick Ratio 0.932 
16 Debt Equity Ratio 0.811 
17 Financial Charges Coverage Ratio 0.990 
18 Investments Turnover Ratio 0.927 
Total % variation Explained 80.20 
 
Table 4.1 presents the varimax rotated factor 
loadings, communalities, eigen values and the 
percentage of variance explained by the extracted 
factors. From table 4.2 the selected financial 
variables, three major factors have been classified 
and these three factors put together explains the 
total variance to the extent of 80.20 per cent.  From 
the table 4.2 the seven variables Return on Long 
Term Funds, Long Term Debt Equity Ratio, 
Inventory Turnover Ratio, Debtors Turnover Ratio, 
Total Assets Turnover Ratio, Current Ratio, Asset 
Turnover Ratio were grouped together as High 
Level factor,  which explains 39.63 per cent of total 
variance from the variables and identified as highly 
performing factors. The six variables namely Fixed 
Assets Turnover Ratio, Material Cost Composition, 
Dividend Payout Ratio, Cash Earning Retention 
Ratio Total Debt to Owners Fund, Interest Cover 
constitute as factor II explains about 28.72 per cent 
of the total variance and named as medium level 
contributing and the remaining variables namely, 
number of Days in Working Capital, Quick Ratio, 
Debt Equity Ratio, financial charges coverage 
ratio, investment turnover ratio constitute as factor 
III and explains 11.85%per cent of the total 
variance. Thus the factor analysis condensed, 
simplified the eighteen  financial variables are 
grouped into three factors are identified as high 
level contributing, medium level contributing and 
low level contributing ancillary factors explaining 
about 80.20 per cent of the variability.   
 
CONCLUSION 
  
Power sector reforms in India were 
initiated in early 1990s. Initially, the reforms were 
taken at the electricity generation level. After the 
initiation of liberalization process as a part of the 
New Economic Policy of 1991, private as well as 
foreign direct investment was allowed in the power 
generation business. Moreover, various types of 
policy and structural changes such as establishment 
of independent regulatory authorities have been 
undertaken as a part of power sector reforms in the 
country. By 2020, India will require 400,000 MW 
of electricity. Energy is going to be required in a 
large quantity in view of rapid economic growth. 
From this background the above study was 
examined to analyse the selected power generation 
and distribution companies in India.  Since the 
growth of the company depends on effective 
utilization of selected financial variable, this study 
explains that the selected financial variables 
contribute about 80% towards overall profitability, 
it would useful to other companies to concentrate 
more for their success.  This will allow to make use 
of further strategic changes to overcome the 
competition. 
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